e describe the reconstruction of a defect of the medial malleolus which was the result of an accident in a ten-year-old child. A graft from the iliac crest, with the apophyseal cartilage and perichondrium, was used for reconstruction of the medial malleolus, the growth plate and the adjacent metaphyseal defect, respectively. The soft-tissue defect was covered with a free scapular flap with microvascular anastomosis. Three years after the injury stability of the ankle is excellent with adequate growth of the reconstructed epiphyseal plate.
In children, injuries of the medial malleolus can cause premature fusion of the growth plate. This may result in a progressive varus deformity, shortening and instability of the ankle with early degenerative changes.
1,2 Several studies have investigated techniques for repair of defects of the growth plate. 1, [3] [4] [5] [6] [7] [8] Correction of post-traumatic growth arrest of the epiphysis of the distal end of the tibia is hampered by a significant rate of premature fusion. 1 Transplantation of an epiphyseal plate has had only limited success when autografts were used and has usually failed with allografts. 2 We describe a technique for substitution of a traumatic defect of the medial malleolus and present the medium-term outcome.
Case report
A ten-year-old boy sustained a wound 14 ϫ 7 cm in size over the medial malleolus when a tractor drove over him. Radiographs on admission showed a subtotal loss of the medial malleolus with partial loss of the distal tibial growth plate and an adjacent metaphyseal fragment (Fig. 1) . The missing fragment could not be found at the scene of the accident. To replace the defect, a block of bone from the ipsilateral iliac crest was removed and divided obliquely so that the cartilaginous surface remained attached to the part of bone which was used to substitute the metaphyseal defect (Fig. 2) . The second part of the bone, without apophyseal cartilage, was used for reconstruction of the defect at the medial malleolus. The residual bone at the ankle was made smooth and both parts of the iliac-crest block were screwed into position with their cancellous surface facing that of the tibia (Fig. 3 ).
After debridement there was a large residual soft-tissue defect over the medial malleolus, with exposure of the tendon of tibialis anterior and the reconstructed epiphyseal plate. The defect was covered by a free scapular flap measuring 7 ϫ 14 cm, using a microscope. [9] [10] [11] Microvascular anastomosis to the posterior tibial artery was end- to-side and venous anastomosis was to the greater saphenous vein. A parascapular fascial extension was used to wrap and to revascularise the cortical block. 12 Healing was uncomplicated. Mobilisation, non-weightbearing, began after ten days. A postoperative radiograph, taken at four weeks, showed consolidation of the grafted area (Fig. 4a) and full weight-bearing was allowed after two months. The boy returned to sport four months after the accident. The screws were removed at 14 months. At follow-up, 3.8 years after the injury, there was neither distal tibial varus nor ankle instability. The boy enjoyed full sporting activities and was free from pain at games or when helping on the farm. The range of movement in both ankles was symmetrical. Radiographs showed no evidence of premature fusion of the distal tibial growth plate (Fig. 4b) . There was no morbidity at the donor sites. A broad and 559 Drawing to show the preparation of the non-vascularised graft of the iliac crest.
RECONSTRUCTION OF PART OF THE DISTAL TIBIAL GROWTH PLATE WITH AN AUTOLOGOUS GRAFT FROM THE

Fig. 3
Intraoperative photograph showing screw fixation of the bone blocks of the iliac crest and apophyseal cartilage. The tendon of tibialis anterior is exposed. Radiographs showing a) the grafted area four weeks after operation and b) at follow-up after 3.8 years with the reconstructed medial malleolus and the growth plate. There are signs of formation of the osseous bridge.
widened scar from the site of removal of the scapular flap may require cosmetic plastic surgery when he is fully grown.
Discussion
Reconstruction of a defect of the medial malleolus in a child using an autologous iliac crest graft, together with apophyseal cartilage and perichondrium, proved to be effective in preventing an osseous bridge in the epiphyseal plate and instability of the ankle. Although the proximal tibial growth plate contributes more to longitudinal growth than the distal, we recommend, as suggested by Moon et al, 8 accurate reconstruction of distal tibial defects of the epiphysis and metaphysis to decrease the risk of growth arrest and disabling deformity of the ankle, even in older children. We feel that primary reconstruction of this defect is more effective than late surgery after development of varus angulation and shortening. Toupin and Lechevallier 1 provide evidence that reconstruction of the epiphysis of the distal tibia, carried out more than a year after the injury, has a poor prognosis in more than 60% of cases. Therefore we favour the immediate reconstruction of the defect. It is debatable whether there would have been a growth problem had we not used the iliac apophysis. It is a rare occurrence, but an osseous bridge can resolve spontaneously. 13, 14 It is also debatable as to what the result would have been if we had used two separate pieces of bone graft without the apophysis. We positioned the apophyseal cartilage, perichondrium and bone from the iliac crest in the vicinity of the distal tibial metaphysis so that the direction of maximal physeal growth of the graft coincided with the direction of growth of the distal tibial physis. It is important to close the space tightly between the remaining epiphysis and the iliac apophysis. Whether the capacity of the apophyseal cartilage to prevent osseous bridging, as demonstrated by Dallek et al 
